Relationship between decrements in glucose level and metabolic response to hypoglycemia in absence of counterregulatory hormones in the conscious dog.
To determine the relationship between decreases in glucose and metabolic regulation in the absence of counterregulatory hormones, we infused overnight-fasted, conscious, adrenalectomized dogs (lacking cortisol and EPI) with somatostatin (to eliminate glucagon and growth hormone) and intraportal insulin (30 pmol.kg-1.min-1), creating arterial insulin levels of approximately 2000 pM. Glucose was infused during one 120-min period, two 90-min periods, and one 45-min period to establish levels of 5.9 +/- 0.1, 3.4 +/- 0.1, 2.5 +/- 0.1, and 1.7 +/- 0.1 mM, respectively. NE levels were 1.24 +/- 0.23, 1.85 +/- 0.27, 2.04 +/- 0.26, and 2.50 +/- 0.20 nM, respectively. During the euglycemic control period, the liver took up glucose (7.5 +/- 1.9 mumol.kg-1.min-1), but hypoglycemia triggered successively greater rates of net hepatic glucose output (3.0 +/- 0.7, 4.6 +/- 0.9, and 6.9 +/- 1.4 mumol.kg-1.min-1). Total gluconeogenic precursor uptake by the liver increased with hypoglycemia. Intrahepatic gluconeogenic efficiency rose progressively (by 106 +/- 42, 199 +/- 56, and 268 +/- 55%). Both glycerol and NEFA levels rose, indicating lipolysis was enhanced. Net hepatic NEFA uptake and ketone production increased proportionally, but the ketone level rose only with severe hypoglycemia. In conclusion, despite marked hyperinsulinemia and the absence of glucagon, EPI, and cortisol, we observed that lipolysis and glucose and ketone production increase in response to decreases in glucose. This suggests that neural and/or autoregulatory mechanisms can play a role in combating hypoglycemia.